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PRSI ZH M (GW-EA) M7 &4 (Acoustic Emission) MMM TGt Hs%. 1EA
7 RS R 2R A% 015 5, PRIGIC 5 RAEML. RAEM1-6 25 REEFRBIE, FEAHID L0 52 A I e fir . IR
NG SEERE, HEEFEL MOTT Pl EIREFE WM T& GEMz) SH A RS, S fi
I A [0 4 P A H S S A

WS HFER AR A LUK ER Wikl BL TCP J7sUEEN, EATMIEESCHRFLIORIN/WiFie H Tl g i 4E kg & ie
FEEFEREE, NE 6 TOPS &) NPU, AJAMIIZAT Swin-Transformer JWIHIRMIMEA, EHTE AR, &iE.
fit e« AN R 55 L3 el 75 RS TE R MR I S5 RS 2

—. FmiER ks

GW-BA RS JEfir . BRI 5 S HEE VP2 M T UTEM KA TER, ORISR b, FHmisk
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GW-EA Bk SHh BT E M %

&

g Al §H
6 TOPS NPU - Ziti&f5 Swin-

Transformer, RARSIEBEE =

&

FrERX

MQTT 3.1.1 + Protobuf #7 HR,
WEER=. INBESE=AERR

Jo% =]
DS E AR BREEM ZIRREN
BIEERL (GAL/ TDOA) - #&iR3! T BT (Kt FE/ BE BRARZIEAN 2 BRER, ¥5
(WPR / PPR) - B FREE—(FL / HmE / BEF) RAEM1 $i@iES 6 @ExR5
P e
= © M
RiEHERM 725H Tkigit
KEERLLKM / WiFi (TCP) A, £ Web FIWERCE - IKSEN - BiES SRINSHEDBER - S5RIET - URD
173755 4G TR AGH - B SnEER N - KiEgiEE

O 1UFO Al
37 NPU &7,

AR NPU 32§ INT4 /
INT8 /INT16 / FP16 /

TF32 REREIEH.

\
Bift= &5 R SRR a R E
ETF Swin Transformer FFIESR - BEFRFHEREIE - BEATLY
EREREZ, REAFNBEREES, RESHEEF

Q bl ¥ EER W BEI

B BRI RA N THIAE, REELEENNS, SRt BEBAEONS, TREBED
ANREEE. HERAES, BRESHE, EREANEEY  BEXE, AREEOKELR,
BB SRR ATRE, RES, KiEREE L, BERRSBREER, ZH3H
Bey—HERNES, EREADSRERE, ESRSX (WAK. BHRE. BT
WRR MR EES) /
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A
B

NPU
AR
WiFi
HitxO

< RG#N
iE
REBIEN
REEaEHRE

< ThEEARBR
Thie

RiREL
BIR7
SRFRTE
BiE LR
it E
miZT

< HBERS5HERE

S|
IR
TIERE
ST

RsF

M. BREEEE

S

M#% Cortex—A72 + PU#% Cortex—A53, =3 2.2 GHz

2 / 4/ 8 GB LPDDR4X (3ZiEMIREA)

32 / 64 GB eMMC (3ZiEMAARAS)

6 TOPS @ INT8

2 X FRAKMWO

2.4G / 5.8G WA WiFi

2 X USB 3.0, 2 X RS485 (F®ES) . 1 X RS232, 1 X CAN (5 RS232 £M) . RTC. GPIO
(INX3 / 0UTX3) . #kEBgE X2 (5 GPI0 £M) . HOMI. TF F1&. SIM K&

S
TCP (LAKM/WiFi) , &% 32 &
RAEM1 (ERIBIEFS & 51R&ERS) « RAEMI-6

1A

GAL PAAZREHL. TDOA BYZETERL (7 FhJLMAILEH)

WPR SEFZIRA. PPR #1135, Swin-Transformer

AMTERERRE ., FESEEFRITE, RERSHAEE

MQTT 3.1.1 + Protobuf #REWMY LR, MEEFHYHMFEE. RECRE=ZFES
Web RENERERE, KSEN, BRESASEH

T HEHTEARSERER

B

DC 9736 V

BA% 0780 'C / T4k -40785 ‘C
EREINE, WRIEA

159.7 X 88 X 46.8 mm (K XFEX D)

BEARLR

5 PAK Y WiFi 4G
GW-EA v R
BeE KM

1 | GW-EA PISRECEBME: HTMRMESH. REFENS TR A i B 2 2

2 | IEWHIHRMT 6. SRR, SR Eih . BrlE S EEHRE T A, Sh kR Bk e AL S R
iR, TREE B R R0 R A

3 | AT BRI T E: S THERS AT T/Es (GPU) , 528 GAL. WPR. PPR. Swin—Transformer Hif%!fill
514, )G R AL ERE 2 AR His 4T
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oz A=
/L s GW-EA BRSNS E R~

h. % Al HEER

W S TE R S e S VR E L U 5 S HCE 0T e S 0T EAT S, b 4 RET AN TMEME / 3R
B2 ST HOMRA AR (inference) J7RIEMLIRIEAT: WA/ LR s R4 AT TAES (GPUD iy AT %!
WA T HNGAERSG, FEZMK NPU / CPU, 4 A Sl B A A sei ey th 45 3R, @R 07 e mmiH o
Z i A TR R N DIl 2 B R AR B A M E 2
< 5.1 GAL MI#%EEEA

JREE: WRHRIE + MBS ). MR RIS NE T IS, LA 54 B T 45 R BRI
M HEAAE AR NS ERWD , BRESRMESE PR, TR B INAEIEE, I BPRS bR e i
WAL, %3] “FAEE) + S8 — PIES” G, ORI M P B RIER, RZEMIRE MR
Wi, EF TR SR, B EARGH: TEIE 16 PRSFESISEI R B, AT EALCTUERRIE 99. 5%, 1545t
TDOA I 22 € P32 86%, £ Et% € ALAEREZE Ak 100%.

Identification result grid number subscript

1 2 3 4 5 6 E 8 9 10 (11 (12 (13 |14 |15 |16
1 [wefe [o fo Jo [0 [o [o Jo [o [o [o [0 [o [0 o 01 100% 100%
2 |0 [oe o [o |o [e Jo |o [o (o [o o [o [0 o 02 999 96%
5 o [o Jw|o o o o |o [0 fo [o [0 [0 [0 [0 ]o 03 50% 100%
4 (o o [o Jwe|o |o o |o |o [o [0 [o [0 [o [0 o 04 99% 100%
s |o Jo Jo [o [wofo Jo Jo |o [o [o [0 [0 [0 |o ]o 05 79% 100%
6 |0 e [o Jo [o |wofe |o |o [o [o [o [o [o [a o 06 89% 100%
Actal |7 [0 [0 Jo [o Jo [o fwefo Jo |o Jo Jo Jo [0 Jo |o 07 100% 100%
e g [0 |o Jo |2 Jo o |o [s [0 [0 [0 o [0 |0 |o |0 08 90% 98%
pumber |9 [0 o Jo fo [o Jo [o [o |wo]o [o o [0 [o [o |o 09 61% 100%
subseript |10 [ [0 [0 [0 e Jo o |e Jo [we|o |0 [0 |0 |o [0 10 100% 100%
11 |0 0 o |0 0 o |0 0 0 0 100 |0 0 [ ] 0 1 59% 100%
12 [0 o Jo je o |o [o |o |o [o |0 [wo|o |0 |0 o 12 79% 100%
13 |0 [0 fo fo |o Jo fo jo o |o (e fo |we|oc |o [@ 13 100% 100%
14 |0 o o Jo o [o [o |o |o [o [o o [o |w0|0 [0 14 50% 100%
15 |0 [e [o [e |o Je fo Jo Je Jo (e fo |o [o |10fa 15 81% 100%
16 [0 o Jo fo Jo |o [o [o |o [o [o [o [o o [o [0 16 100% 100%

GAL Mg EMRENRE (EMARFPRBERERE, AWISEENEEMTENEBEX L)
UG : POINEBEALE, MRES LRSS EUrh SR ENA N 8] 5RES 5, BRI 5 AR IR T 7E [ 1
WS, HE—PRRRISEPRI A E . EA A RAM K F AR R B

R BERS: AR i
QingCheng-Gateway qc_ae_gateway_001 atiEe 2026-05-07 14:46:29 To 2026-08-05 14:46:29 s k=

BEms WS ] £

qc_ae_gateway_001 0 GAL 2026-08-05 13:45:52 636262

qc_ae_gateway_001 o GAL 2026-08-05 13:45:23.346625 {01
qc_ae_gateway_001 o GAL 2026-08-05 13:45:15.815507 [{'n"0,"s" 1}
gc_ae_gateway_001 o GAL 2026-08-05 13:44:59.140531 {'n"0,"s" 1}
gc_ae_gateway_001 o GAL 2026-08-05 11:19:35.988798 ['n"0,"s" 1}
q¢_ae_gateway_001 [ GAL 2026-08-05 11:19:24 343012 [rnm07sm 1y
qc_ae_gateway_001 0 GAL 2026-08-05 10:56:24 698523 [Cn"0"s" 1]
qc_ae_gateway_001 o GAL 2026-08-05 10:56:24.386242 {01
qc_ae_gateway_001 o GAL 2026-08-05 10:44:35. 209207 [{'n"0,"s" 1}
gc_ae_gateway_001 o GAL 2026-08-05 10:44:34 213142 £'n"0,"s"1}
qc_ae_gateway_001 0 GAL 2026-08-05 10:44:34 038636 Cnm07s 1)
qc_ae_gateway_001 [ GAL 2026-08-05 10:43:39 730516 [rnmorsn 1y
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$ 5.2 TDOA Bf#EfiI

JREE.: BT [F]— 75 R A RA B AL A N ZERAT AR AL, SCRRERME. P 7R, REE. AR, AR
M. BRI 7 FpJLAISEN, ERCETE. PR, MR . BIAEASE . BRESAFEMIN G, SR RBOE R E (R
25 5000 m/s. #94) 6300 m/s)  FfFE L S5ABE. BEEE. S 5EMNERESE ETRESHRCE,
TR B L R AR R A B TE T

TNGHER: PSSR [F] —Z A A 50 i i 1) B A I (B BEAT I M5, S e tH A VRAR bR 25 IR B RS
AITETR A & R LN “FIHEIEAL. AT & A7 55 ] ML e fr 46

ESAR X=0.0mm, Y=0.0mm, Z=0.0mm 4 X=0.0mm, Y=0.0mm, Z=0.0mm

< 53 KEMENXIRH WPR

JRE: AUEANTAEMZ (AN o PLBIEEER N, %M P e OB IRER) OFR. RO, s
Wi%e) HEATHRE, VIGZEMAM%, BEEEMBCRA S80S B, %5 “By — 907 s, 55
BIGRMEDRY WPR,

BRARGSPAE: 4% (Epochs)  ASEEEIE . HURBME R IIZREE A5 7004 Il 28 SRR A 1
HERR . BURME, EWEANRAIRER . L 4 FEIH. 500 M EHRMIIZENE], IIZEMETFRIE 99. 75%,
IHIEARHERIZIE 93%.

Training: Validation:
Accuracy: 99.75% Accuracy: 93.00%
Loss: 0.0036 Loss: 0.2853

Training Statistics: .
Files Processed: 500/500 IIER&E4T 500 /B B
Classes: 4 {)l 5434 4 KB
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= EE.-IEE
AE: s GW-EA B A SHAZITE M <

DGHER: PIOCINEBERY R, 0 SRR A b A% X SRR R HICRFAE (500 28 i 1 1 55, A i A ) S LR
K, RHGR EEZE R,

E=aE NS
mE BEES: - R BEE:
i ==
RAEM! m16.011 ERARELTRIW seREE 2060507145700 To 20260805 14:57.00 ; -

S8S SR i
m1_6_01_ =5 2026-08-05 14:25:07 962137 i
m1_6_01_ == 2026-08-05 142507 961135 0
m1_6_01_ == 2026-08-05 13:46:26 925008 ]
mi_6_01_ L 2026-08-05 13:46:26 923003 i
HILEES =5 2026-08.05 134552 836243 1
m1_6_01_ Z L] 2026-08-05 13:45:52 835728 ]
m1_6_01_ R L 2026-08-05 13:45:52 834805 ]
m1_6_01_ == 2026-08-05 13:45:52.625133 i
m1_6_01_ == 2026-08-05 13:45:52 393338 ]
m16_01_ w5 2026-08-05 13:45'52.392371 ]
m1_6_01_ i ] =5 2026-08-05 13:45:24.264241 ]

< 5.4 SEIENXIRF PPR

JF3: FIE ANN. DISHHGE (BAR A, WEAE. BE&. RMS. ASL. #RETHE. Fr&mfi). bBFRE. E
THHE WEEER . PO NN, P E SCRAFRE, IS THEME, [ESHRMER PPR;
I B 2= - N Bt e 45 O B e 2 IR RFIE RO

BRSSP ME: 124550 Epochs, Dropout GEFEL <0.2) . REBIME. BURBIME: N5EMR)E IR
RS ZON IR AHERZE . Bl 4 K5, 1680 MNIHAKIE ], BAARFUNMERZRIE 96. 31% CERRIR

1618 ™) &

Testing

| Choose Files | 8 files Select testing data directory

Parsing test CSV files...

Testing with 1688 data points

Test accuracy: 96.31% E']ﬁt;ﬁﬁ%$963]%
Correctly classified: 1618 out of 1680 IEARIRAI1618 244 I
Total errors: 62 fgi%iEg!IG24\ﬁ£E’

Confusion Matrix:

Actual\Predicted Tl e4m® e3m® o2@EM  e1MFE

eaRFE LR 300 1 a )
Q3 52 348 [} ]
2R @ ] 475 1
o187 (-] ] 4 396

Error Predictions: FFIRIARIRIFHER CSVILI R T B H SRR AR H04BE, MBFR A3

File: test/@4%7%/33/0000_33C01_248730132421215.pra.csv (Row 4) - Actual: 847, Predicted: @3

HGHER: POCINEBER G, 0 SE S HUSET R T, B AR R AR, F B AR E B

C BT}
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= QINGCHENG GW-EA Eﬁiﬁ‘fﬁﬂ%ﬁ'ﬁ [x% 9%

BEFE
b SRS e
L] B

i

mi_6_011 e 2026-08-05 10:03:25.153082 P40 DS 0)
mi_6_011 = 2026-08-05 10:03:25.119893 P4 O S0Y
m1_6_01_1 = 2026-08-05 10:03:25.086951 P37 13, p"4,"s" 0} '™ 1,"5"-0}]
m1_6_01_1 =R 2026-08-05 10:03:25.055145 P74 05 {973,780
m1_6_01_1 2026-08-05 10:03:25.023545 [{'p"3,"8"1}.{'p"4,"s":05.{"p"1,"s"0}]
m_6_011 e 2026-08-05 10:03:24.992024 S D4 SO S 0
m_6_011 =5 2026-08-05 10.03:24.960449 [ R g B e S
m_6_011 2026-08-05 10:03:24.928100 (D3 LA, S0 6 0]
mi_6_011 == 2026-08-05 10:03:24.895859 (03,8 L 024, S0 1 "6 0]
mi_6_01.1 B 2026-08-05 10:03:24 863790 17501
m1_6_01_1 Bk 2026-08-05 10:03:24 831645 1.78"0}

% 5.5 Swin-Transformer iR %l

JRF: IREEES]. IRV RERIER 16 kHz, SIELS/DBEFE (CWD) AR 64X64 BIAIE, Hg—4m )7
G5 R RN TN Swin-Transformer F%%, i#id 4% HER /) (Shifted Window Attention)
WLt S A L F) R 3 5 4 R R AE s e R 3K

LA

PASSHi B Lk B8 SEEBER RN

SEE RS ; P

Swin Transformer Architecture

Shiftad Window
# hitention
s

Self-Attention

AEHEHE: B 6 TOPS NPU BEAF I A ET I vHE, #E Top-3 RBIGEE, k4R EZE B,

a3 e A FEEE:
RAEM1 m1.6_01_1 BYATSR+Swin-Tran focai 026-05-07 14:57:09 To 2026-08-05 14:57:09 L
e
mi_6_01_1 EFATSR+Swin-Transformer e 2026-05-08 15:26:37.789650 [{'p"3,"¢"0.788}.{"p"™1."s"0.21},'p"4,"s":0}]
mi_6_01_1 iEFATSR+Swin-Transformer wE 2026-05-08 15:26:37.746724 [{'p"3,"5"0.788}{"p"1."5"0.21}{'p"4,"s" 0]
mi_6_01_1 ER AR+ Swin-Transformer oo 2026-05-08 15:26:37.602216 {'p'"3,"s"0.956}.{"p" 1."s":0.042}.{"p":4,"s" 0}]
mi1_6_01_1 EFYaTSA+Swin-Transformer e 2026-05-08 15:26:37.552037 [{'p"3,""0.788}.{"p"™1."s"0.21}'p"4,"s":0}]
mi_6_01_1 AL Swin-Transformer B 2026-05-08 15:26:37.364089 (93,0788} {91,570, 21}, [p" 475" 0}]
m1_6_01_1 FEFATSI+Swin-Transformer e 2026-05-08 15:26:27.198962 {'p'"3,"8"0.788}.{"p"™1."s0.21},{"p"4,"s":0}]
mi1_6_01_1 iFATSA+Swin-Transformer = 2026-05-08 15:26:27.153757 [{'p"3,"5"0.788}{"p"1."5"0.21}{'p"4,"s"0}]
mi_6_01_1 FYatR+SwinTransformer = 2026-05-08 15:26:27.025920 (93,0788} (91,50 21} [p" 45" 0}]
m1_6_01_1 FEFYATSI+Swin-Transformer e 2026-05-08 15:26:26.968533 [{'p"3,"¢"0.788}.{"p™1."s"0.21}{'p"4,"s":0}]
mi_6_01_1 EFATR+Swin-Transformer = 2026-05-08 15:26:26.927239 [{'9"3,"s"0.7881{"p"1,"5"0.21}{'p"4,"s" 0]
m1_6_01_1 FEFATSR+Swin-Transformer s 2026-05-08 15:26:26.213206 {'p"3,"s"0.788}.{ 's"0.21}.'p"4,"s"-0}]
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oz A=k 3
A(\ '“ﬁ GW-EA B REHAZITE M %

<+ 56 SHEFREE

FE: SIRERFSEOPHRTTE (QC FRIPE) , W RS E R ERE SR, ETEHRR. L mE
SERIET RS RES S (A RRRS) HE, 8 173 & iEESHEET it AW it v 2ok e,
N 174 % GEERBGT RS SIEE LAV E. RES TS RPN G e L, BYSCREE AN, B A
LSHBMEAS . RSN RIS, B E A4 % 8 s — N K.

DG WL G A WTE A TE RS T 5, SCRFSERSIRE . G oRpE . SUiliEE . SRS EH PR
BB, SR EHOE MR & B P A RS A

PR SRS TRRAE: WEER: eEnE: - g _
m BERSE 2026-05-07 14:18:40 To 2026-08-05 14:18:40 = Bl =

A\

7. HABINVH

KIEM G B A% AT HEBERES), GW-EA RITERIE =L (I3 B3 e S Ve AL SRR . PR SRR
FEMFRE. DL XUE . Al DA O A TE LR MR S, GW-EA #5304 AT REJJaEM % Rik,
B, AN,

6.1 M4 R 22 i

TRAR: SR MREWMAALAE 5 RIME RS RAEM RIIRER, WOCAHIE T R B E K&
SHOTH, W25 SERERN, HELLRM/A6 FREH P AE RS MAME: EfHIRNSR AL
FF, HERRMEA T, SEREE, REFRAWIEE 24,

6.2 HLiN T JJH B4 s

TT R KA S RV AL AR h 1 75 R SHE S A L EMOE, MOl WPR/PPR MY X 43 T) A
B B BIZIBEIRS B 7] 40RAS, SRS, NMAME: JJEAR S RTA, 8% B B RS st s A
REENIREK, SCHHRTIRIERAS T A= LRIE1T .
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= EEiﬁE
AE: e GW-EA RSN GITE M %

TR TR AR AR R AR I/ A AR S O AL AT B R AR RS, SREERRZ LUK /WiFT BN
WG R IARIREA TR, B2 k. MR ERGREAEE S, FeahEi R s R B i %
5 WS RHE(S S, Swin-Transformer MIALTERAMLIZITMEREIAEE T2 iG], S5RAE LUK /46 B ETFH I
YIRS & o REFAME: JC 7 (S HLRD AT R PR A o LR PSR G i A S I AR, S R, 4R Sk
W R AT, D9l v RIS AR, BRCH B I8 45 R R

6. 4 ek A TE I 1) vt s

T REM R TEAETERER . B BE R R S5 oG RALAT B S R AT AL AR RARM RIIRAER, WA HIE T
TRAIREAL, SR YRR = A2 0 7 R GHE SR PR T8, s tR S R, JFRLIRM /46 R
THEWAENT 6. MAMME: TRFMmEII A, LT, RAEEE L. BTSSR, MiRREKR
W BEhL, BRI SR 22 4 S BAR, 98> N TIRA SR .

6.5 FEEh B RA K

ISR FERAREE . R RESE B ALAT B AR AT RAY 5 RARM RBIREERS, MSCEIE WPR/PPR/Swin-
Transformer HIALRGIHIAFIAHG . T . BB, MAMMERLES, FENHHLIREE. N
WoME: PSRRI S R, T WL 2 o B S BN R I, S B 1 e S A ) T A e
A, BERRBAFHLGEBIIR.
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